A novel ROCK inhibitor, Y-39983, promotes regeneration of crushed axons of retinal ganglion cells into the optic nerve of adult cats.
We investigated the effect of a novel ROCK inhibitor, Y-39983, on neurite regeneration in vitro and axonal regeneration in the crushed cat optic nerve in vivo. To determine the effective dose for neurite regeneration, retinal pieces were cultured with ROCK inhibitors, Y-39983 or Y-27632, a well-characterized ROCK inhibitor, and the number and length of TUJ-1-positive neurites were evaluated. The greatest number of neurites protruded at a dose of 3-10 microM Y-39983 and at a dose of 10-100 microM Y-27632, respectively. The neurite number at maximum effect of Y-39983 was greater than that of Y-27632. No significant difference was observed between values of neurite length with the inhibitors. Based on this finding, we examined the effect of Y-39983 on axonal regeneration in the crushed optic nerve in vivo. Immediately after crushing the left optic nerve, Y-39983 was injected into the vitreous and the crushed site. An injection of 10 microM Y-39983 induced the crushed axons to regenerate and pass over the crush site. In contrast, very few axons passed beyond the crush site in the optic nerve with phosphate-buffered saline injection. The second injection of 10 microM Y-39983 on day 7 doubled the number of regenerated axons, suggesting that new axons may have entered into the optic nerve after day 7 and that a continuous supply of the drug may make more axons to regenerate.